Résumé. 2014 This feature is especially important for experiments with samples in special environment because the latter imposes limitations both on scattering and absorption experiments. However, these limitations can be minimized in each case by finding the best match between the design of the special environment, the experimental method used, and the X-ray beam tailored to the experiment with respect to wavelength. intensity, cross-section, divergence and polarization. This is discussed in some detail and illustrated by examples.
Introduction.
The special environment (e. g. a high pressure cell, a cryostat, a high temperature furnace) imposes in general limitations on the X-ray studies. These limitations can be minimised by finding the best possible match between the design of the special environment, the experimental method used, and the X-ray source. The main goal of this paper is to show that an X-ray synchrotron radiation source is a very flexible source which can be tailored individually to the requirements of the user and thus make it relatively easy to achieve (*) On leave from Copenhagen University and Risoe National Laboratory, Denmark.
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The paper is arranged in the following way. Section 2 describes briefly the main features of synchrotron radiation (S.R.) and the devices used to define the incident X-ray beam. The limitations imposed by the special environment are illustrated in section 3 with the example of a diamond anvil high pressure cell. In section 4 (Fig. 1) . The « torus » is composed of arcs of a circle, placed in the magnetic field, and straight sections joining the arcs of the circle. These machines are called storage rings. The radiation is emitted tangential to the arcs and is very well collimated in the vertical plane (Fig. 2) . The spectral distribution of the radiation is depicted in figure 3 figure 3 .
At present also periodic multipole magnets are being developed forcing the electrons to make wiggles as shown in figure 4 . These magnets are placed in straight sections of a storage ring and they are called multipole Fig. 4 shows the angle integrated spectrum from the same undulator, i.e. without the pinhole.
The natural relative band width of the emitted radiation for an ideally parallel electron beam is given by where N is the number of spatial periods.
It follows, however, from equation (4) We discuss first the dependence of 1(À) 03BB4 T(À) on wavelength, and in order to simplify the discussion further we do not take into account the absorption in the sample. The figure also shows T(03BB) for an empty cell composed of two diamonds, each 2.5 mm thick. We notice that i(03BB) 03BB4 favours long wavelengths and T(03BB) the short ones, as expected As a result 1(À) 03BB4 T(03BB) reaches a maximum at about 0.8 A and falls off very rapidly on both sides.
The character of the 1(À) À4 T(À) curv c does not change if one uses a multipole wiggler source instead of a bending magnet source of the same critical wavelength, although all values of i(À) À4 T(À) increase by a constant factor equal roughly to the number of poles, resulting in a decrease in measuring time. A singlebump wavelength-shifter, however, shifts the curve toward shorter wavelength, as can be seen from the example in figure 8 . Accepting a decrease at long wavelengths one obtains a gain at short wavelengths. Thus 1(À) À 4 T(À.) can be tailored according to the requirements of the experiments. We discuss now the influence of the modulation factor on the X-ray pattern, beginning with the ençrgy-dispersive method Figure 9 shows, as an example, M(e) as a function of the interplanar spacing d. for two scattering angles, 100 and 200. We notice that the modulation factor changes rapidly with the interplanar spacings Thus the accuracy of measurements due to the statistics is very different for different parts of the pattern.
In the angle-dispersive method one might tend to use a wavelength corresponding to the maximum of the 1(%.) Î..4 T(/u) curve. However, as can be seen from It follows from the above discussion that by shifting the emitted spectrum and increasing the intensity incident on the sample one is able to match the S.R. The volume of the sample, as already mentioned, is very small (10-3-105 mm3), which especially in powder diffraction results in a very small intensity of the diffracted beams and thus increases the measuring times. This points to both the necessity of using more intense X-ray sources and less time consuming measuring techniques. A synchrotron radiation source and the energy-dispersive method have proved to be a good solution to this problem [2] .
It follows from the discussion above that small samples require a source of high brightness for energy-dispersive diffraction and a source of high brilliance for angle-dispersive diffraction.
7. Absorption studies at high pressures.
The high brightness of synchrotron radiation sources also allows absorption measurements of samples in special environments. Figure 11 shows, as an example, results of absorption measurements of SmS at different pressures as function of incident photon energy [4] . One notices the shift of the absorption edge with pressure indicating valence change of Samarium from 2+ to 3+.
Conclusion.
As could be seen from the above discussion a modern storage ring is an excellent source of X-ray radiation for studies of sampler in special environments. This is due to the fact that the brightness and brilliance of such a S.R. source are much greater than those of Xray tubes and that it can be tailored to the requirements of the experiment.
